Exposure to DDT metabolite p,p'-DDE increases autoimmune type 1 diabetes incidence in NOD mouse model.
The incidence of autoimmune Type 1 diabetes (T1D) has been steadily rising in developed countries. Although the exact cause of T1D remains elusive, it is known that both genetics and environmental factors play a role in its immunopathogenesis. Whereas a positive association between p,p'-DDE, a DDT metabolite, and Type 2 diabetes (T2D) has been well established, its role in T1D development in an experimental animal model has never been elucidated. This study seeks to investigate the effects of DDE exposure on the development of T1D in a NOD mouse model. As T1D is a T-cell-mediated disease, the underlying mechanism of DDE action on T-cells was studied in vitro and, in the context of acute and chronic DDE exposure, in vivo by investigating lymphocytes' viability, proliferation, their subsets and cytokine profiles. Chronic high-dose DDE treatment, initiated in pre-diabetic 8-week-old NOD females administered twice weekly intraperitoneally with 50 mg/kg DDE, significantly increased diabetes incidence and augmented disease severity in treated animals. Whereas T-cell proliferation and cell viability in the spleens of treated mice were not affected, diabetogenic action of chronic DDE exposure was associated with a decrease in regulatory T-cells and a suppression of secretion of protective cytokines, such as IL-4 and IL-10. Interestingly, an acute high-dose in vivo treatment of 8-week-old NOD males with 100 mg DDE/kg, administered intraperitoneally every other day over a period of 10 days, increased T-cell proliferation and potentiated pro-inflammatory and TH1-type cytokine secretion, without affecting the splenocytes viability and the T-cell sub-populations. These results confirm that high-dose DDE treatments affect the immune system, in particularly T-cell function. In conclusion, this study shows for the first time that high-dose chronic DDE exposure exhibits a diabetogenic potential, with an underlying immunomodulatory mechanism of action, in the development of T1D in an experimental mouse NOD model.